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Introduction
Emotional intelligence (EI) has been broadly studied (Goleman, 1995; Salovey & Mayer, 1990) , with different psychometric measures to assess this construct (Bar-on, 1997; Mayer, Caruso, & Salovey, 1999; Schutte et al., 1998) . The present study focuses on trait emotional intelligence, which is formally defined as a constellation of emotional per-ceptions located at the lower levels of personality (Petrides, 2001; Petrides, Pita, & Kokkinaki, 2007) and, in particular, its measurement ve-hicle, viz., the Trait Emotional Intelligence Questionnaire (TEIQue; Petrides, 2009) .
The TEIQue has had a wide impact in the psychological literature for the past 15 years and it has been translated into multiple languages. It was originally developed in England using a large sample ranging from 15 to 77 years old subjects. The TEIQue comprises 153-items dis-tributed in 15 facets, four domains or factors and a global dimension. The exploratory factorial structure indicates four factors: emotionality (emotion perception, trait empathy, emotion expression and relation-ships), self-control (emotion regulation, stress management, impulse control, adaptability and self-motivation), sociability (assertiveness, emotion management, and social awareness and self-esteem), and well-being (trait happiness, trait optimism and self-esteem). The four factors are strongly correlated (0.35 to 0.50). Strong sex differences are reported in assertiveness, emotion regulation, relationships, selfesteem facets and self-control, and emotionality factors, but overall they tend to balance out and produce roughly equal scores.
The TEIQue structure has been replicated by Mikolajczak, Luminet, Leroy, and Roy (2007) in Belgium using the same factorial extraction procedure and oblique rotation method. Congruence coefficients of the factor structure (pattern matrix) between Belgian and English range from 0.96 to 0.99, showing a good factorial equivalence. This factorial exploratory structure has also been replicated and confirmed in Georgia and Hong Kong (Martskvishvili, Arutinov, & Mestvirishvili, 2013; Gökçen, Furnham, Mavroveli, & Petrides, 2014) . In the three non-English studies the rotation method of choice has been oblique with the factorial solution from the pattern matrix, not the structure matrix. The factors of the TEIQue are strongly correlated and the oblique structure matrix show overlaped variables in all factors. Freudenthaler, Neubauer, Gabler, Scherl, and Rindermann (2008) , performed a CFA of the TEIQue incorporating the correlated errors in the analysis between the following pairs of facets: happiness-optimism, happiness-relationships, assertiveness-empathy, assertiveness-socia l awareness, and assertiveness-relationships. They obtained acceptable fits indices. More recently, Jacobs, Sim, and Zimmermann (2015) tested the higher-order factor structure of the TEIQue-SF (short form) with a CFA and after incorporating the correlated error terms (happiness-optimism; self-esteem-social awareness) obtained also an accept-able fit. Marjanovic and Dimitrijevic (2014) also performed a CFA with a Serbian sample, and after incorporating correlated errors (happinessoptimism, emotion expression-social awareness, and empathy-assertiveness) obtained a good fit.
The main objective of the current study was to analyze the psychometric properties of the Catalan version of the TEIQue in a stratified general population by gender and age groups representing a large age cohort (18-86 years old). We were interested in a) gender differences in the facets, b) reliability, c) factorial structure, and d) comparing the factor structure of the Catalan version of the TEIQue with that of an English sample.
Method

Participants
The Catalan sample consisted of 351 subjects (177 men and 174 women). The mean age was 40.27 (S.D.: 16.00; range: 18 -86) for men, and 39.47 (S.D.: 15.26; range: 18-73) for women. Age was strati-fied into four quartiles: 18-22 (26.3%), 23-46 (25.1%), 47-51 (23.4%) and 52-86 (25.2%) years old. There were no age differences between genders (d: −.05). All subjects were white European from the general population. They were recruited in the city of Lleida by undergraduate students that collaborated in this study. The students invited to partici-pate in this study subjects from their social context as relatives, neighbors and friends. The data were analyzed as part of an assignment in the course of "Psychology of personality".
The English sample comprised 1666 individuals (907 female, 759 male, 74 unreported). The sex differences analyses were based on 863 females and 729 males (n = 1592). The rest of the analyses were based on all 1666 subjects. The mean age for men was 32.67 years (SD: 11.95; range: 16-77) and for women 27.10 (SD: 10.64 range: 16-74). Most participants were of white UK origin (58%), followed by white European (19.2%), Indian (6.6%), African and Caribbean (5.7%), and East Asian (5.1%). Strong age differences were found by sex (d: .79). The English sample was the same as in Petrides (2009).
Measure description
The Trait Emotional Intelligence Questionnaire (TEIQue) has 153 items which are rated on a 7-point scale ranging from 1 (strongly dis-agree) to 7 (strongly agree). The TEIQue is structured in 13 facets asser-tiveness, emotion control, emotion expression, emotion management, emotion perception, empathy, happiness, impulse control, optimism, relationships, self-esteem, self-motivation, social awareness and stress management. These facets are grouped into four factors: well-being, self-control, emotionality and sociability. The adaptability and self-motivation facets are not integrated in any of the four factors and are considered as auxiliary facets that feed directly into the global EI trait score (Petrides, 2001; Petrides & Furnham, 2003) . The alpha internal consistencies of the 20 TEIQue variables (15 facets, 4 factors and the global EI trait score) ranged between 0.67 and 0.87 (Petrides, 2009) . For details see http://www.psychometriclab.com.
Translation procedure
The TEIQue was translated to Catalan by a Catalan-English bilingual speaker, and back-translated by a professional English-Speaking bilingual translator familiarized with the psychological literature. The English back-translation was analyzed by the last author and the equivalence between the source and target version was evaluated by all authors. Translation and back-translation procedures were conducted according to the test commission guidelines for test adapta-tion (Hambleton, 2001 ).
Results
Descriptive, gender differences and alpha reliability
Appendix 1 shows descriptive statistics, alphas, and sex differences for 15 facets and 4 factors of the Catalan and English TEIQue versions. In the Catalan sample, women scored relatively higher than men in trait-empathy ( 
TEIQue correlations and exploratory factorial structure
In Appendix 2, we present the intercorrelation matrix for the 15 TEIQue facets (including the total score) for the Catalan and the English samples Correlations between the TEIQue factors and dimensions for the Catalan and English samples were very similar (see Appendix 2). We performed an Orthogonal Procrustes rotation using the Catalan and En-glish structures for 15 and 13 facets. The global Tucker factorial congru-ence coefficients with the English and Catalan 15 facets version were mostly above 0.98 and for English and Catalan 13 facets versions above 0.99 (Table 1) .
Confirmatory Factorial Analysis
The Confirmatory Factor Analyses (CFA) of the 15 and 13 TEIQue facets were based in four latent variables with the Maximum Likelihood estimation method in different models of growing complexity: 1) Simple structure one-factor (all facets were linked to their respective four fac-tors and the factors linked to a single latent factor); 2) Simple structure 4-factor: (facets as observed variables linked to 4 factors as latent vari-ables); 3): Simple structure 4-factor and salient loadings (all secondary loadings larger than ± .30); and 4) Simple structure 4-factor and salient loadings plus correlated errors (higher modifications indices). A. Aluja et al. / Personality and Individual Differe nces 99 (2016) 133-138 5 index (GFI); the comparative fit index (CFI); the Tucker-Lewis index (TLI) and the root mean square error of approximation (RMSEA). A well-fitting model should ideally have a non-significant χ 2 statistic, a SRMR and RMSEA values of 0.05 or lower, and CFI, GFI and TLI values close to 0.95 or greater (Blanch & Aluja, 2009; Hu & Bentler, 1995; Mulaik, 2007) . Appendix 3 shows the goodness-of-fit indices obtained with the models of the TEIQue when compared with the simple structure for 13 and 15 facets in both countries. The simple structure fit indices of one and four factor models (13 and 15 facets) models were unsatis-factory. Adding secondary loadings equal to or higher than 0.30 im-proved the results, but the goodness-of-fit-indices were only satisfactory when incorporating the error covariance. The correlated facets for the 13-facet model in the Catalan sample were optimism-relationships, selfesteem-empathy, impulsivity-emotion management and emotion expression-assertiveness. The correlated facets for the 13-facet model in the English sample were impulsiveness-relationships, empathy-assertiveness and empathy-emotion management (Figs. 1 and 2) .
Given that two different models presented the best fit for Catalan and English samples, and with the aim of testing if the same structure could be supported in both samples, a series of multigroup analyses were conducted (Appendix 4). In this case, three models were tested: 1) Multigroup A: The fit of the 4 factors incorporating the salient load-ings and correlated error terms (4_factors_SL + r) model was simultaneously computed in both samples. Note that no restrictions across countries were imposed in this model, 2) Multigroup B: This model test-ed for possible changes in the relationships between latent variables. So, the covariances between the TEIQue factors and between the error terms included in the 4_factors_SL + r (Figs. 1 and 2) were set equal across the two samples, and 3) Multigroup C: This model also tested for changes in the loadings of the TEIQue scales on the factors across countries. Therefore, the factor loadings were fixed to be equal in both countries. The covariances fixed in model B were also fixed in model C, which was consequently nested within model B. Also, Models B a nd C were nested under Model A. The three models were fitted twice: for the Catalan 4_factors_SL + r, and for the English 4_factors_SL + r.
The results of the multigroup analyses are shown in Appendix 4. As it can be seen, the fit of the multigroup was similar to the results reported on Appendix 3. Fitting this model simultaneously in both countries did not seem to affect its fit. More importantly, when the covariance (model B), and covariance and loadings (Model C) were fixed to be equal across countries, the fit did not worsen. The GFI, TLI, CFI and RMSEA were almost equal in the three models. Furthermore, this pat-tern of results emerged for both the Catalan and the English TEIQue data (Figs. 1 and 2 ).
Discussion
This study was designed to investigate the psychometric properties of the Catalan version of the TEIQue and compare them with those from the original English sample. Country and age did not significantly affect the 15 facets and four factors of the TEIQue according to the effect sizes values. Alpha reliabilities were also acceptable and similar to the alphas obtained in the English sample and other published versions in different countries.
The exploratory factor analyses employed orthogonal rotations, contrary to previous studies that used oblique rotations with the pattern, instead of the structure matrices (Freudenthaler et al., 2008; Gökçen et al., 2014; Martskvishvili et al., 2013; Mikolajczak et al., 2007) . The pattern matrix was very similar to the matrix obtained by orthogonal rotation. The comparison of both matrices yielded a global congruency coefficient above 0.98, while the oblique structure matrix yielded strong secondary loadings on different factors. The reason for this is that the TEIQue facets were strongly correlated. The pattern matrix held the facet loadings. Each of its rows is essentially a regression equation, where the standardized observed vari-able is expressed as a function of the factors. The loadings were the regression coefficients. Oblique rotations were better represented in the structure matrix, which also reflected the correlations between the variables and factors (Gorsuch, 1982) . With the TEIQue facets strongly correlated, the structure matrix should produce fac-tors with multiple secondary loadings. In our study, we selected the orthogonal rotation to maximize the variance of the squared loadings of a factor on all the variables in the factor matrix.
The results of the exploratory factor analysis were similar for the 15-and 13-facet structures in the Catalan and English samples, Figure 2 . CFA of higher-order factor structure of the TEIQue 13 facets. English version (model 4_factors_SL + r. Standardized estimates).
demonstrating the cross-cultural stability of the TEIQue as reflected in the high congruency coefficients obtained after the orthogonal Procrustes rotation. The self-esteem facet was placed in the Sociabil-ity factor in the current English sample (also in the original English validation; Petrides, 2009 ), but in the Well-being factor in the Cata-lan and the Georgian samples (Martskvishvili et al., 2013) . The selfesteem facet had also higher secondary loadings in Emotionality fac-tor in the Catalan and English samples. In the French version the selfesteem facet has strong secondary loadings also in the Sociability factor (Mikolajczak et al., 2007) . These results suggest a revision of the items of this facet in order to improve its construct validity. The orthogonal Procrustes rotation could be the appropriate strategy to evaluate the factor invariance of personality inventories such as the NEO-PI-R (Gondo, Shimonaka, Nakazato, Ishihara, & Imuta, 1993; Rolland, Parker, & Stumpf, 1998; Terracciano, 2003 ) or the ZKA-PQ (Aluja, Kuhlman, & Zuckerman, 2010) . This pattern of cross-cultural stability was supported by the mul-tigroup analyses. Both the Catalan and English structures provided a good fit, which indicates that the interrelationships of the TEIQue factors and facets were similar in both countries. In other words, the small differences observed between the Catalan and English models (Figs. 1 and 2 , respectively) were of little theoritical relevance. This finding corroborates previous studies suggesting a strong cross-cultural stability of the TEIQue instrument across European and NonEuropean countries, and across different languages (Gökçen et al., 2014; Mikolajczak et al., 2007; Martskvishvili et al., 2013) . Sheldon et al. (2004) reported cross-cultural concordance for the construct of Well-Being across North-American, Chinese, Korean and Taiwanese samples, results which are highly congruent with those reported herein.
Many researchers have noted that it is difficult to obtain good SEM fit indices for multidimensional personality models generated by means of EFA (Aluja et al., 2010; Aluja, García, & García, 2004; Borkenau & Ostendorf, 1990; Church & Burke, 1994; Katigbak, Church, & Akamine, 1996; McCrae, Zonderman, Costa, Bond, & Paunonen, 1996; Petrides, Jackson, Furnham, & Levine, 2003; Vassend & Skrondal, 1997) . This misfit may be due to high secondary loadings or redundant facet content within the same factor, neither of which seem to affect the factor structure obtained through EFA procedures.
In our study, several CFA models were analyzed comparing the sim-ple structure of the TEIQue (13-and 15-facet models) with other models that incorporated the secondary factor loadings and the corre-lated errors identified through the modification indices (MI). The results showed that the simple structure for the one and the four-factor models did not fit the data well. According to Church and Burke (1994) , our study suggested that the simple structure was unlikely to meet relaxed criteria. One of the causes of this low fit could be the presence of salient non-keyed loadings on several factors.
The fit improved when an alternative model including the same or higher loadings, was specified. The analyses of the MIs indicated that additional correlations among error variances should be added in order to enhance the fit of a particular factor structure. Thus, the model that incorporated the secondary loadings and correlated resid-uals yielded acceptable fit indices. When comparing the different goodnessof-fit indices through the CFAs, the simple structure 4-factor and salient loadings plus the correlated errors model yielded much bet-ter values in both the 13-and 15-facet solutions.
The findings indicate that the Catalan and English TEIQue facets were highly inter-correlated. The factor structure presented several secondary loadings. Factor solutions of four factors for 15 and 13 facets were similar in both samples and other cross-cultural factor analysis conducted with the oblique pattern matrix, but not with the structure matrix. The goodness-of-fit indices obtained by CFA were unsatisfactory when the simple structure was analyzed. To obtain satisfactory results, it was necessary to incorporate the salient loadings and correlated error terms, as the standard procedure in personality structure research. Models including those parameters were highly congruent across coun-tries. The multigroup analyses showed that the 13-facet TEIQue struc-ture was very similar in the Catalan and the English data. Overall, the TEIQue psychometric properties were comparable and robust in both samples and consequently the instrument can be recommended for psychological research and practice.
Appendices
Appendix 1 TEIQue descriptives, sex and country differences in Catalan and English samples and alpha reliabilitie s.
Catalan sample
English sample* Catalan vs English Females Males All Females Males All (n = 1 74) (n = 1 77) (n = 3 51) (n = 9 07) (n = 7 59) (n = 1 6 66) Note: * In the English data 74 subjects no informed of the age. The means and standard deviation of the age is calculated for 863 females and 729 males (n = 1592).
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